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DETAILED ACTION 



Response to Amendment 

This Office Action is in response to applicant's communication filed October 17, 
2006 in response to PTO Office Action dated September 27, 2006 The applicant's 
remarks and amendment to the specification and/or claims were considered with the 
results that follow. 

Claims 1-6, 12-15, 18-20, 22-28, and 30 have been presented for examination in 
this application. In response to the last Office Action, claims 1, 18, 19, and 27 have 
been amended. 

Claim Objections 

Claim 12 is objected to under 37 CFR 1.75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim {newly amended 
claim 1]. Applicant is required to cancel the claim(s), or amend the claim(s) to place the 
claim(s) in proper dependent form, or rewrite the claim(s) in independent form. 

Ciaim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

Claims 1-6, 12, 19, 20, 22-24, 27, 28. and 30 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Applicant Admitted Prior Art (AAPA) or 
Quattromani (US Patent No. 5.835,949) in view of Jensen (US Patent No. 5.133,058) 
and Krick et al. (US Patent No. 6,018.786). 

As per claim 1,19. 23-24, and 27, AAPA discloses a memory controller to 
coupled to a memory [104] and one or more microprocessors [115; claim is not 
positively recited such that the coupling has actually occurred, rather that the 
controller is available to be coupled]; an execution unit [118] coupled to the memory 
controller, the execution unit to trigger a snoop if a store into the memory occurs [page 
7, lines 4-9 & 19-20]; ...an instruction decoder ...an instmction cache 114 that is 
physically addressed, vyherein a snoop is triggered by storing into memory 104 [page 7, 
lines 19-20], it performs self modifying by comparing the physical addresses stored 
within the cache [page 7, lines 20-24]. AAPA further discloses that when a mach is 
indicated, the instruction cache is flushed [page 7, line 25 through page 8, line 1]. 
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AAPA discloses the claimed invention, but fails to specifically teach a trace cache 
and that the comparison is within a ITLB having a content addressable memory. 

Krick et al. teaches use of a trace cache [col. 4, lines 22-34]. 

Jensen teaches a ITLB having a content addressable memory for performing 
snoop accesses of physical addresses and comparing the physical addresses in the 
TLB with the physical addresses snooped; the TLB stores page translation between 
linear addresses and physical pages [translation look-aside buffer 32 having a 
portion 52 that may be constructed as a content addressable memory (column 8, 
lines 16-34); comparator is used to match the physical addresses sought with the 
physical addresses stored in the TLB (column 9, line 67 through column 10, line 
3)1. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the current invention to modify AAPA such that the comparison of the 
physical addresses occurs in a TLB as being taught by Jensen in order to have a faster 
system by obviating the problem of time consuming page walks [column 2, lines 12-43 
and column 7, lines 11-12], as well as including a specific trace cache in order to 
facilitate a greater amount of instructions [col. 4, lines 22-34], as taught by Krick et al. 

As for claim 2, AAPA discloses that if it is determined that the physical address 
received by the TLB matches a physical page address stored within the TLB, indicating 
that infonnation was modified within the memory con-elating to infomriation potentially 
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located within the cache, information within the cache Is Invalidated [page 7, line 25 
through page 8, line 1]. 

As for claim 3, AAPA discloses that information within the cache is invalidated by 
setting a bit In the cache to Indicate Invalid Information In a cache line and disregarding 
the Information within the cache [it is inherent in the art that when a cache line is 
flushed, the valid bit associated with that line would be set to invalid]. 

As for claims 4, 20 and 28, AAPA discloses that If it Is detennlned that the 
physical address received by the TLB matches a physical page address stored within 
the TLB, Indicating that information was modified within the memory conrelating to 
Information potentially located within the cache or a pipeline, and the microprocessor 
provides Inclusion for the cache and the pipeline such that Information within the cache 
and the pipeline are Invalidated [when an SMC match, the cache memory and 
instruction pipeline are flushed (page 7, line 25 through page 8, line 1)]. 

As for claim 5, AAPA discloses that information within the cache and a pipeline 
are invalidated by setting a bit In the cache to Indicate Invalid infonnatlon in a cache line 
and disregarding the Information within the cache and the pipeline [it is inherent in the 
art that when a cache line is flushed, the valid bit associated with that line would 
be set to invalid; disregarding the instructions in the pipeline (page 5, lines 1-3)]. 
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As for claim 6, AAPA discloses that the TLB maintains original page translations 
for all bytes of infomiation within the cache and pipeline to provide inclusion 
instructions pipeline are guaranteed to stay in the instruction cache (page 7, lines 
11-15)]. 

As for claims 12, 22, and 30 Jensen teaches that the cache is an instruction 
cache and the TLB is an instmction TLB [see Fig. 3]. 

Claims 13-15, 18, 23, 25, and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Quattromani (US Patent No. 5,835,949) in view of Jensen (US Patent 
No. 5,133,058). 

As for claim 13, Quattromani discloses an instruction cache which, stores 
translation between a linear addresses and physical addresses for the cache entries. 
Quattromani further discloses comparison between the physical address of a write to 
the physical address tags in the cache to determine if the data stored in the cache 
memory [cache 65 (Fig. 5); column 10, lines 14-23 and 39-41]. 

Jensen teaches a TLB having a content addressable memory for performing 
snoop accesses of physical addresses and comparing the physical addresses in the 
TLB with the physical addresses snooped; the TLB stores page translation between 
linear addresses and physical pages [translation look-aside buffer 32 having a 
portion 52 that may be constructed as a content addressable memory (column 8, 
lines 16-34); comparator is used to match the physical addresses sought with the 
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physical addresses stored in the TLB (column 9, line 67 through column 10, line 
3)]. 

Therefore, it would have been obvious to one having ordinary sl<lll in the art at 
the time of the current invention to modify Quattromani such that the comparison of the 
physical addresses occurs in a TLB having a content addressable memory instead the 
AAPA's instruction cache as being taught by Jensen in order to have a faster system by 
obviating the problem of time consuming page walks [column 2, lines 12-43 and 
column 7, lines 11-12]. 

As for claim 14, Quattromani discloses that the comparing generates a match 
between the provided physical memory address and one or more of the physical page 
memory addresses included in the stored page table translations indicating the potential 
occurrence of self modifying code and cache incoherency [column 10, lines 21-26 and 
39-41]. 

As for claim 15, Quattromani teaches invalidating the instructions within the 
cache memory and an instruction pipeline for execution and fetching new instructions 
from the physically addressable memory to overwrite the invalidated instructions after 
the comparing generates a match indicating the potential occurrence of self modifying 
code and cache incoherency [column 10, lines 21-26]. 
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As for claim 18, Quattromani teaclies maintaining original stored page table 
translations for all bytes of information within the cache memory and an instruction 
pipeline [coiumn 2, lines 33-41]. 

As for claim 23, Quattromani discloses the limitation as set forth for the rejection 
of claim 13 and in addition discloses that a hit to the physical address in the cache 
results in invalidation of that entry. 

Jensen teaches a TLB having a content addressable memory for performing 
snoop accesses of physical addresses and comparing the physical addresses in the 
TLB with the physical addresses snooped; the TLB stores page translation between 
linear addresses and physical pages [translation looi(-aside buffer 32 having a 
portion 52 that may be constructed as a content addressable memory (column 8, 
lines 16-34); comparator is used to match the physical addresses sought with the 
physical addresses stored in the TLB (column 9, line 67 through column 10, line 
3)1. 

Therefore, it would have been obvious to one having ordinary skill In the art at 
the time of the current invention to modify Quattromani such that the comparison of the 
physical addresses occurs in a TLB having a content addressable memory instead the 
AAPA's instruction cache as being taught by Jensen in order to have a faster system by 
obviating the problem of time consuming page walks [column 2, lines 12-43 and 
column 7, lines 11-12]. 
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As for claim 25, Quattromani discloses invalidating the information stored into an 
instruction pipeline from the cache upon generation of the self-modifying code hit signal 
[column 10, lines 21-26]. 

As for claim 26, Quattromani discloses fetching instructions from memory to 
rewrite the information into the cache to obtain cache coherency [column 10, lines 35- 
39]. 

Response to Argument 

Applicant's arguments with respect to claims 1-6, 12. 19. 20, 22-24, 27, 28, and 
30 have been considered but are moot In view of the new ground (s) of rejection. 

Regarding the 35 U.S.C. 103(a) rejection for claims 1-6, 12. 19. 20, 22-24, 27, 
28. and 30, Applicant's arguments fail to comply with 37 CFR 1 .1 1 1 (b) because they 
amount to a general allegation that the claims define a patentable invention without 
specifically pointing out how the language of the claims patentably distinguishes them 
from the references. Applicant states that "..significant modifications " would be 
required for the references to be combined with AAPA, however details regarding claim 
limitations in support of this statement have not been made. 

Regarding the 35 U.S.C. 103(a) rejection for claims 13-15,18, 23, 25, and 26, 
Applicant's arguments fail to comply with 37 CFR 1 .1 1 1 (b) because they amount to a 
general allegation that the claims define a patentable invention without specifically 
pointing out how the language of the claims patentably distinguishes them from the 



Application/Control Number: 10/618.168 Page 10 

Art Unit: 2187 

references. Applicant states that "..significant modifications " would be required for the 
references to be combined with AAPA, however details regarding claim limitations in 
support of this statement have not been made. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly. THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to Brian R. Peugh whose telephone number is (571) 272- 
4199. The examiner can nonnally be reached on Monday-Thursday from 7:00am to 
4:30pm. The examiner can also be reached on alternate Friday's from 7:00am to 
4:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald Sparks, can be reached on (571) 272-4201. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number Is 571-272- 
2100. 

Infomnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more Infomiation about the PAIR system, see http://pair-dlrect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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